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Impact and Relevance

Background Methodology

Over the past two decades, unprecedented changes in biological
productivity have been observed in the northern Arabian Sea and the Sea
of Oman. Anomalous increases in ocean color following the onset of the

NASA satellite This interdisciplinary asse.ssment integrates satellite o.bservatlons,
controlled laboratory experiments, and field assessments to improve the
current understanding of the following:

Aerosol and trace
element analyses

Laboratory incubation experiments under a range of

dissolved oxygen concentrations observations

winter monsoon have been largely attributed to blooms of the green * the coupled biological, chemical, and physical causes for the
mixotrophic dinoflagellate, Noctiluca scintillans. Intensified winter Noctiluca ol @ (A) kO (B) unprecedented proliferation of Noctiluca scintillans in the Arabian Sea

productivity has been shown to significantly decrease phytoplankton * the broader implications of climate variability for biodiversity in
biodiversity within the Arabian Sea ecosystem. However, the causes for m m the Arabian Sea, as well as in other sensitive marine ecosystems

the seasonal dinoflagellate blooms are not understood.

vulnerable to global change

The recent rise in abundance and seasonal productivity of Noctiluca

scintillans may be caused by anthropogenic climate perturbations and — — COﬂCIUSlonS
heightened regional hypoxia or by soluble iron inputs via atmospheric >
forcing of mineral dust. In addition, seasonal eddies may contribute to the Figure 5:  Aerosol leaching and Figure 6: Comparisons of ocean . Noctiluca may have a competitive advantase for srazine under low
development and dispersal of these Noctiluca blooms in the northern digestion using a filter collected in color and sea surface height . 4 MP 5 5 5
Arabian Sea the central Arabian Sea in February anomaly (SSHA) data in the Arabian dissolved oxygen concentrations
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diatom prey, Thalassiosira weissflogii Mg(OH), co-precipitation seasonal productivity

* Trace elements (e.g., Fe, Th, and Pb) in seawater samples can be
analyzed using either of two analytical techniques prior to ICP-MS
Res U |tS analysis

* Mesoscale eddy activity, along with reduced dissolved oxygen
concentrations and mineral dust inputs during the winter monsoon, may
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Figure 3: Recent rises in the abundance and productivity of the mixotrophic
form of Noctiluca in the northern Arabian Sea and the Sea of Oman suggest
potentially significant climate-driven changes to ecosystem function

Table 1I: Total aerosol concentration and Figure 10: Hovmoller diagrams of SSHA and chlorophyll a concentration along

solubility of several species from the sample filter a coastal transect from 18-24°N at 61°E Contact: abausch@Ideo.columbia.edu




